Aim: The study aimed to identify risk factors for urinary incontinence in women over 20 years of age in Istanbul. Design: The study was designed as a descriptive, retrospective, case control study. Methods: The study was conducted in a urogynecological unit at a university hospital in Istanbul. In total, 367 incontinent women who visited the urogynecological unit, and 401 continent women who visited outpatient clinics with other gynecological symptoms were included. Data were gathered via face-to-face interviews, using a questionnaire on risk factors for urinary incontinence. Adjusted odds ratios were given using logistic regression. Results: Variables which were found to be significantly different in chi-square analysis for urinary incontinence were age, education, marital status, number of pregnancies, birth and curettage, characteristics of first vaginal delivery (delivery mode, place, interventions), menopause, hormone therapy, history of gynecological operation, pulmonary disease, diabetes mellitus, hypertension, medicine use, constipation, flatus, hemorrhoids, herniated disc/varicose veins, stria during pregnancy, caffeine > 2 cups/day, body mass index (BMI ≥ 25 kg/m 2 ), weight gain ≥ 10 kg, fecal incontinence, and history of urinary incontinence in childhood, in patients' mothers and relatives. When these variables were assessed in multivariate logistic regression analysis, number of births ("1-birth" OR = 38.8; CI = 2.2-669.5; "2-births" OR = 20.1; CI = 1.2-327.4; "≥ 3-births" OR = 35.0; CI = 1.9-621.8), BMI ≥ 25 kg/m 2 (OR = 7.2; CI = 2.1-24.1), and history of incontinence in mothers (OR = 7.2; CI = 1.3-37.2) were identified as significant risk factors. Conclusion: The main risk factors for urinary incontinence in the population under study were identified to be the number of births as an obstetric risk factor, obesity as a lifestyle factor, and 'incontinence in mothers' as a familial factor.
Introduction
Urinary incontinence (UI) is a significant health problem with psychological, social and hygienic effects on the lives of both women and their families (Hunskaar et al., 2004) . As defined by the International Continence Society (ICS), UI is a complaint involving the involuntary leakage of urine. Urinary incontinence remains a worldwide problem affecting adult women across different cultures and races (Abrams et al., 2003) . Prevalence rates vary: between 15-55% complain of lower urinary symptoms (Mota, 2017) . There are various factors which can cause incontinence, such as pregnancy, childbirth, obesity, menopause, or just inherent connective-tissue weakness. All of these factors can cause pathophysiological changes in the muscular and fascial structures of the pelvic floor, and lead to pelvic support defects and possibly pelvic floor dysfunction (Menezes, Pereira, Hextall, 2010) . From a public health viewpoint, it is important to identify the risk factors for UI that might impair the quality of life of sufferers; identification of the risk factors will help women at risk to modify their lifestyle, which is important in the prevention and treatment of this disorder (Hsieh et al., 2008) . Urinary incontinence is a common and distressing condition which, whilst not life-threatening, is known to cause considerable morbidity. Causation is multifactorial, although many risk factors have been identified. According to Kılıç (2016) , urinary incontinence has a significant correlation with number of children, genital prolapse, duration of delivery longer than 24 hours, diabetes, and urogenital infection, but not with age at the first and last childbirth, presence of episiotomy, birth weight over four kg, and smoking (Kılıç, 2016) . This study attempted to determine the importance of aging, previous gynecological operations, diabetes mellitus (DM), hypertension (HT), body mass index (BMI), and other possible risk factors for urinary incontinence in the population under study, in order to help clinicians make decisions, and to implement preventive strategies to decrease the incontinence rate in the general population.
Aim
The aim of the study was to identify risk factors for urinary incontinence in women over 20 years of age who applied to the outpatient gynecology clinic and urogynecological unit of a university hospital in Istanbul.
Methods

Design
The study was designed as a descriptive, retrospective, case control study.
Sample
The study was conducted at Istanbul University, Faculty of Medicine between 2007 and 2009. 367 incontinent women and 401 continent women were invited to participate in the study. The sample of the study included 367 incontinent women who visited the urogynecological unit, and 401 continent women (control group) who visited outpatient gynecology clinics with other gynecological symptoms during the research period. Since the patients of the urogynecological unit were women who had been referred from gynecological clinics with urinary incontinence symptoms, all women had the clinical diagnosis of urinary incontinence, defined as any leakage or involuntary loss of urine.
Data collection
Data were gathered via face-to-face interviews, using a questionnaire prepared by the researchers according to the literature on risk factors related to urinary incontinence.
The questionnaire addressed sociodemographic and obstetrical characteristics of women, gynecological and medical problems, lifestyle factors, and personal/family history of incontinence, as shown in Tables 4 and 5. It was administered to 30 women in the pilot study. After revision, the questionnaires were finalized. Trained interviewers administered the questionnaires to women during visits to the clinic, in a private location.
Data analysis
Data were analyzed in SPSS for Windows using frequency, mean and standard deviation. Chi-square test and adjusted odds ratios (OR) of incontinence were derived using forward stepwise logistic regression analysis.
Results
The mean ages of women in the incontinent and control groups were 47.3 (SD = 10.7) and 42.6 (SD = 13.9) years, respectively, and ranged between 20 and 80 years. Most of the women in both groups were married, housewives, with primary school education or above. Statistically significant differences were found between groups in relation to several demographic characteristics, including age groups (p = 0.000), education (p = 0.000), and marital status (p = 0.010). Comparison of sociodemographic characteristics between groups are presented in Table 1 . The presence of several obstetrical risk factors for UI was compared between the groups (Table 2) .
Bivariate analysis of the data demonstrated statistically significant differences between incontinent and control groups in relation to number of pregnancies (p = 0.000), parity (p = 0.000), number of births (p = 0.000), number of vaginal births (p = 0.000), number of curettages (p = 0.000), mode of first delivery (p = 0.000), place of first vaginal delivery (p = 0.001), episiotomy in first vaginal delivery (p = 0.004), fundal pressure in first vaginal delivery (p = 0.000), and perineal tears in first vaginal delivery (p = 0.003). However, there was no significant difference between groups regarding vaginal birth with ≥ 4 kg fetus (p = 0.194), pregnancy with ≥ 4 kg fetus (p = 0.250), and number of abortions (p = 0.308). Assessment of gynecological/medical characteristics between groups demonstrated statistically significant differences in relation to menopause (p = 0.005), hormone replacement therapy (p = 0.021), having gynecological operations (p = 0.001), pulmonary disease (p = 0.004), diabetes mellitus (p = 0.001), hypertension (p = 0.018), medicine use (p = 0.000), constipation (p = 0.017), flatus (p = 0.000), hemorrhoids (p = 0.000), herniated disc / varicose veins (p = 0.000) and stria during pregnancy (p = 0.008) ( Table 3) . No significant differences were found regarding recurrent vaginal infections (p = 0.800), and recurrent urinary infections (p = 0.630). Smoking, caffeine consumption > 2 cups/day, body mass index (BMI ≥ 25 kg/m 2 ) and ≥ 10 kg increase in body weight not due to pregnancy were evaluated as lifestyle factors for UI. The presence of these lifestyle factors differed significantly (p = 0.000) between incontinent and control groups, except for smoking (p = 0.315) ( Table 4) . analysis, number of births ("1-birth" OR = 38.8; CI = 2.2-669.5; "2-births" OR = 20.1; CI = 1.2-327.4; "≥ 3 births" OR = 35.0; CI = 1.9-621.8), body mass index (BMI ≥ 25 kg/m 2 ; OR = 7.2; CI = 2.1-24.1), and history of incontinence in mothers (OR = 7.2; CI = 1.3-37.2) were identified as the most important risk factors for urinary incontinence in our study group (Table 5) . 
Discussion
Urinary incontinence (UI) is highly prevalent in women and stress UI symptoms can impose a significant burden on the women who have them.
Multiple predictors such as pregnancy-related factors, menopause, high body mass index, hysterectomy, and age have been found to be associated with UI (Menezes, Pereira, Hextall, 2010) . In this casecontrol study, we examined the risk factors associated with UI in 768 Turkish women between the ages of 20-80 years. Obesity (BMI ≥ 25 kg/m 2 ) (OR = 7.2; CI = 2.1-24.1), number of births ("1-birth" OR = 38.8; CI = 2.2-669.5; "2-births" OR = 20.1; CI = 1.2-327.4; "≥ 3 births" OR = 35.0; CI = 1.9-621.8), and history of incontinence in mother (OR = 7.2; CI = 1.3-37.2) increased the likelihood of having UI.
Age
Aging has been reported as an important risk factor for developing UI (Norton, 2010) . Prevalence of incontinence increases with age, and etiology is multifactorial. Aging causes a number of changes in urinary tract physiology, particularly due to diseases outside the urinary tract, and age-related structural changes in the urinary tract (Menezes, Pereira, Hextall, 2010) . In this study, 80.3% of incontinent women were over 40 years of age. The incontinent group were statistically older than the continent group.
Pregnancy and childbirth
For years, pregnancy and childbirth have been considered to be major contributors to UI in female (Menezes, Pereira, Hextall, 2010) . Many peripartum factors have also been found to increase the risk of post partum urinary and anal incontinence. These include factors related to obstetric trauma (vaginal delivery, forceps delivery, and episiotomy) (Danforth, 2006; Yu et al., 2009; Menezes, Pereira, Hextall, 2010) . In a recent study, Dolan and Hilton (2010) evaluated the relationship between obstetric factors and pelvic floor dysfunction, reporting that UI and fecal incontinence risk were lower after first delivery by cesarean section. The EPINCONT study enrolled 15,307 women, and demonstrated that stress UI symptoms are more frequent after vaginal delivery than after cesarean section (Rortveit et al., 2003) . Ham et al. (2009) demonstrated that the association of vaginal delivery with UI risk increased with the number of deliveries: 2.75 and 2.42 of adjusted OR increased risk in women with two, and more than two vaginal deliveries, respectively, compared with women with no or one vaginal delivery (Ham et al., 2009) . When the continent and incontinent groups were compared for obstetrical factors in the current study, incontinent women were found to be parous, and had a vaginal delivery in a hospital setting for their first child. In addition, the rates of episiotomy, fundal pressure, and perineal tears in first vaginal delivery were found to be significantly higher in incontinent women. Also, the number of pregnancies, number of births, number of vaginal births, and number of curettages were statistically higher in incontinent women. According to results of forward stepwise logistic regression analysis, number of births is identified as the most important risk factor for UI in our study group. These findings regarding obstetrical risk factors are compatible with the literature.
Menopause and hormone replacement therapy
The pathophysiology behind menopause and development of urinary incontinence is not well understood. Menezes et al.'s review (2010) article reported that several studies have tried to prove the benefits of hormone replacement therapy for incontinence, yet have concluded that it does not protect against UI. The recent Cochrane Review of thirty-nine trials concluded that local estrogen treatment may improve or cure incontinence. The presence of estrogen receptors has been demonstrated in the lower urinary tract. Lack of estrogen during menopause causes atrophic changes to the mucosa of the urethra, which is likely to weaken the bladder muscles, and is thus thought to be cause of urinary incontinence (Menezes, Pereira, Hextall, 2010) . Barlow et al. (1997) found that 48.5% of postmenopausal women had been affected by urogenital symptoms. Similarly, in the current study, the number of menopausal women was higher in the incontinent group, while the number of women receiving hormone replacement therapy was lower. Menezes et al. (2010) reported that altered bladder function is one of the common sequelea following pelvic surgery (Menezes, Pereira, Hextall, 2010) . Kocak et al. (2005) found that hypertension is a risk factor for UI among Turkish women. In the current study, the evaluation of continent and incontinent groups in relation to gynecological/medical characteristics demonstrated that the number of women who had a history of gynecological operations, pulmonary disease, diabetes mellitus, hypertension, medicine use, constipation, fecal incontinence, flatus, hemorrhoids, herniated discs/varicose veins, and stria during pregnancy were higher in the incontinent group.
Gynecological operations and medical conditions
Caffeine consumption and smoking
Smoking and caffeine consumption have been reported to increase urinary symptoms due to the association between smoking and increased abdominal pressure, and the diuretic effects of caffeine consumption, respectively. However, Hsieh et al. (2008) found no relationship between UI and smoking. Similarly, no significant difference was found between groups regarding smoking in the current study. On the other hand, caffeine consumption > 2 cups/day was significantly higher in incontinent women.
Obesity
Obesity is a risk factor for UI. Several cross-sectional studies have demonstrated an association between obesity and UI (Dwyer, Lee, Hay, 1988; Hannestad et al., 2003; Ozerdoğan, Beji, Yalçin, 2004; Danforth et al., 2006; Hsieh et al., 2008; Ham et al., 2009; Yu et al., 2009; Dolan, Hilton, 2010; Thom et al., 2010) . Dolan and Hilton (2010) found that obese women were at highest risk and had the most severe symptoms. Similarly, the ratio of BMI ≥ 25 was significantly higher in incontinent women in this study. In addition, according to the results of forward stepwise logistic regression analysis, BMI ≥ 25 was identified as one of the most important risk factors for UI in our study group.
Personal and family history
The history of UI in first-degree relatives has been reported to increase the risk of UI four-six times (Norton, 2010) . The current study supports this finding, as the number of women with a history of incontinence in their mothers and relatives (sister, aunt, etc) was found to be significantly higher in the incontinent group. Kocak et al. (2005) found that a history of childhood nocturnal enuresis is a risk factor for UI among Turkish women. Similarly, the number of women with a history of UI in childhood was found to be higher in incontinent Turkish women in this study. In addition, results of forward stepwise logistic regression analysis identified a history of incontinence in patients' mothers as a significant risk factor for UI in our study group.
Conclusion
The most significant risk factors of urinary incontinence in the sample group were identified to be: the number of births as a potential obstetric risk factor, obesity as a lifestyle factor, and "history of incontinence in the motherˮ as a familial factor. Identification of the risk factors is essential for clinical decisions and the development of a preventive strategy to decrease the incontinence rate in Turkish women. For example, increased awareness among women at risk may help lifestyle behavior modification and improve womenʼs awareness of the possibility of prevention and treatment. The current study identified risk factors for urinary incontinence in the sample group. The use of multivariate analysis, in addition to significance tests comparing case and control groups, is an important strength of this study. However, he results of this hospital-based study provide limited evidence compared to population-based epidemiological studies. Although the sample was recruited from a large tertiary teaching hospital in Istanbul, results are not representative of all women in Turkey, due to the regional differences.
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